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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a new transistion metal complex having excellent 
polymerization activity and useful as a catalyst for the polymerization of olefin. 

SOLUTION: This new compound is expressed by formula I [M is a group lll-XI transistion 
metal atom; (m) is 1-6; A is O, S, Se or the like; B is Rb, Rc, =NRd or =CReRf (Rb-Rf are 
each H, a halogen, a hydrocarbon or the like); R1-R4 are each H, a halogen, a 
heterocyclic compound residue, a hydrocarbon or the like] e.g. a compound of formula II. 
The compound of formula I is obtained by reacting a compound of formula III with a 
compound of the formula MXk (k is the valence number of M; X is a halogen, a 
hydrocarbon or the like). Compounds of formula IV-VI are new substance. It is pref. to 
prepare a catalyst for the polymerization of olefin from (A) at least one compound among 
those of formulae I, IV-VI and (B) an organic metal compound, an organic aluminumoxy 
compound or the like. 
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>fV7fll/, sec-7*?-/k, tert-7"f-/K 
yf-/k, n-^^^fc'^K^JS^FfS^l — 3 0. Si 
L <fi 1 -2 OWHUWtifeli^rttKWT/^/l* : tT 
x;K TU/Mallylh -f VTn^:i/l^£«9fJ8MH t 
2 - 3 0 , if 4 I < <2 2 - 2 0 fcttfl-tt 

M-?^t* J 2- 3 0 , if 4 L < « 2 - 2 0 «01t&tt4 fcl± 

/k. y^Q-^yf-zk, zs^w^isiV, T^'vyf-rt^ 
^jfeSSifflRa* 3-3 0. ffiL<ii3-2 0 <nm®. 

7 )v* v y commm 5-30 (Tymmr-mi&Ht* 

SR.* : 7x-yk ^y>-7K -^7^k, fc7i-;k ^ 
-7x-/K 7xtybU/l/. 7yb7-t-/^J:^ 
«fFF«6 — 3 0, if4L<ii:6- 2 0O7'J-;Ka 
ryl)g£; FD'K iso-7°n£7k7xX/l^ t-/f^7x 
-/K y^f;l,7x-/K y-t-7f;l.-7x-;^t'« 

[0021] ±Mmfc*.mm±. **gwAny>t 

^y?7Wo7x-;K ^dd?!-;^^^ 
SfCflBC 1 - 3 0 . if 4 L < ti 1 - 2 0 WNay WfcK 

if , o viv , 7 $ iffo t u —7i samr;i-4 ;kx 

[0022] 3 JJEIMfc***;*, ^ru«? 

sWfc&IWaas ; T/k^y^tt, T'J-a^S. x7>f 
;H, x— r./Fffi, 7y;Hs #;k#3ri'7kg. #;k# 
F3S. tN'DJfyS. ^/kt^y-'S, #/k#yINS 

imm%y<rmmttm ■, r z 7*, * % /s. r s f 
-hnvi. y7yf. -fy^yi. ^ryitx 

X r^S . T 5 ^ 7 £ . V'S , 7;7lfl ! 7 V =t - 



f^xxf/H. yfjTXXf^ 
S, T/k^ T'J-/l-f.-tS. f^7y'l^, 

f^x-f;H. ^.Tt-^ryiSxx-f/i'.s. -rv^ry 
Hi^f/Vi. 7/i*>xxf;H. x/ktfyTSF 
S. tttUVi$*i,)V%k. l/ttiitVif^l/AVk* 7/1- 
7;k;J->x;k£, X!V7l-)Vm. 7^7x-)H 
*X7 -f F3t. *7.*'J/k*. "f- 
jf^XtfU/k*. *X7r FX&i:<7)Uy-£-lrffi, 7 -f 
Wl,7x>7AMI. 4fc{i:xX-gr*aSr* 

[0023] wtL^C0d*>. Sfc. ^f-rt^, X^-/K n- 

7ot;K -fV7°ntr/t-, n-7f-/i- . ^V7'f-;u. sec- 
7^-a% t-7'f~;l-. ^^■'O'f'k i\-^$ri/)V&y<rM 
mW,=f-W 1 - 3 0 . Iff 4 L < ii 1 - 2 0 WiS«[tt4 fcJ± 
^•^TcWT^yl. S : 7xx;k ^7^/K t"7x- 

i?-7x-7l., 7xfyh'J;k 7>'h7txH' 
m^iST^6-3 0, if4L<«6-2 0<7)T'J- 

1-30, if 4 L < 5i 1 — 2 0 ff>T/\&)Vmt.iZ.\±TiV 
^M^6— 3 0, if4t<(±6-2 0cO 
T 'J 4 f^fiT U -u* ^a^r fc'cogm** 1 " 1 - 5 

iiamL^amT u -^s^r^^if 4 u^„ 

[0024] ^nig^L^^^i: LT(i. h 5 o- 

^.i- 7 x >%y<7>^m.m-(\:-£m% y<wm. &*vzti 
c-^^TU^it^mnmz^mwm^ 1-30, if 

4 L < t± l — 2 0 tf0T;k^;U*, TA'a^f v t'^B 

mmtfz h izwm Ltim%ytfmft>ti& . 

[0 02 5] R 1 — R ll fc<ttXR*— Fl f i: LT^SitS 
smir^«, ^7lg-irW*, 

J: v >Sfia* i: LT ^ Lfc t «0 PI«^ t iO^W ^>ix 

[002 6] y^ftMStUli. ^U/k*, yn^ 

IftWCIi. X+fifisVfV: ^^-/ky-'J/k. F 
U^^y-'J/k, X^ky^UZk, vX-f /k^' 'J ;k, FU 
XfAy U ;k. y'7x x;k^< -f)V is >J )V , F U 7 x -7k 

y'jyp, ^f-;k7xx/k5y«j;k, y-X^-t-7'^- 
yj/K > ; ^<f-/k (^y^7;Kn7x- ;k) v U/U^r 
fc'#W£>ix&. dfL^iOcta-tli, ^f-yksy'J/k, ^ 
^-;k>' 'J ;k , F 'J X is 0 IV , xf^ y/ U 7k, y r X^- 
/F^U;k, FUXf-/ky>J/F, y7f/l7xX^y|J 
;k, FU7xx;k^'j7k^>:'^if4LV\ «tFU^^ 
/l-yijik F ijxf;lyij)k h^xX^y'J/k ik 
^^-/l-7 x x/k>- >j /k//if 4 Li ><. ^-fbK«a^>-n^ 

y/l--e-i7A#W*^J;Ck7X#*^i LT 



[0027] ^c±fST-|si0flL^R 1 -~R u fcJ;t^'R^ 

n-7'n-i?dfv\ 4V7'D«y. n-yi^y. ^(V/N 
3r>\ tert-7h^y&>:£\ 

ti. 7x7^fy. 2.6-^^-/1/7x7^^-, 2.4,6- h 'J 
y. ^;W7 x J * is*£ Zif. T is)l-mt LXii. S /I- 

;k 7x;^y^w:-;k r^nn7iy^y^ 

COO 28] 3BR£ir**>?t>» TS FSEfcLTli. T 
-fe h T 5 H , N-y ^l-T-fe h T 5 h\ N-y f ;KyX7 
5K3rif#, T$y«k LT<2:. y'^f^TS/, x* 
;Mf/l-7Sy, y7£-^7i/^!:>'. >f 5 b&b 

fc yf-/M *y, xf;l->f $y s rnt;H 5 

y\ W-fSy, 7x-/K5AjrtW*K^ 

[00 29] -f^^-ir*«^)o^, T/v*/Vf L 

LT(i. 7i-/l/f3T. ^f/l/7i-;Uf^, 77f/l- 

x;^>7 5 FSk LT Ji, 7 x xia-x^ y T 
S F . N-y fvl^/l,* >75 F. N-y f-;l-p- F /ux y 
X/l yT 5 i; s&qffi L < W £>ft & . 
[00 3 0] R>— RC±3il^R9~ R f (A. 

tr^t*«aiSr»ritUTV^ t J: < . wixfc^attiS 

[003 1] ±Mtt ( I ) ~ ( I V) CiJkvr . 
m if 2 VJJi<7>m£ iat . -oOEft^F c # i it & R 1 ~ 

r 1 1 t* it/ R a — r« o -) *>io i mm t , mvMOL^z 

•tfv&o ZtlX ^X » i <fc i \ R .H±jW6-£S 

(i, ^^^±«ft>'3Hy.±^m^T'?fM$ii.2. fctf) 

t UC PI— T' i #13: r> X V »T t><fc t \ 
[0032] Xli, #5)MFK ^oyyJM-T. £&ft*# 

ffi. iss&wa. -<^«7^*s. mms&m, **7m<£ 



- S 6 6 7 7 ( P 2 0 0 0 - 8 6 6B! 

iUfc-fftT* 0 . fl:*Wt-ii 0 - 5 . S?S L < ti 1 - 
4. ±9#£L<t31~3<7)^ra>l>. ^fe. n^'2 
y.£<^)*^(C(i . ^C0Xti5V»t|5]-T'* t . ^ 

[0 0 3 3] ZZX\ 'snfyW^tlXlt. ? -y*. 

ii , m ie r 1 — r 5 xm^ l i, <o t nw) i ^* j #(f ^ 

ftftcfl^ti. Xf/l. 7 s QfA'. 

yW, ^ry^/W, 7-/1.'. F-f-wK T-^3> 

//u-^/i ^/p. r^"-7>-^^t'co*|gim^SJc//3 
~3 O^^ ^aT/U^f/W^ : t— iV. 7°a^-/U, 

xf-;p, 7 x x;P7 - a b°/U^r t'coT 'J -)VT)V*)Vm ; 
7i-^k h'J^. v : y-^/l-7xXl/P. MJXf^7x 
— Xf/P7x-;K 7°ob°;l--7x— /U. b'7x- 

>k ^-7^, y^-;i.^7^;u, ryh'J^, 7i+y 

[0034] ^nabCft^fljSSSi: LTti. KilER 1 
-P, 1 1 *j il/R— - R f TPK?Lfc t(7)i:|S|«^i,<50*^ 

[0 0 3 5] igS#**kLT{4, MfeR'-R 11 ^ 
t^R^-R* M^Ltz i>cr>t t MfWf hit. *flc 
Wt{±, t Ha^^-S : y h^f^. Xh^y. 7D,fJf 
v\ 7"b^>-^ri:^T/l'XJ v-^rS ; 7x7^f^. 
7x;#y. y7f^7i7^y. t7h^y^i:W 
U-odr^S: 7xX;Mh^y, 7xX;Ul^y^ 

[0 0 3 6] -fjJ-^Wattt-CJi. BffieR'-R 11 ** 
>'7.)V7 if -7— h. 7i —)V7JV 7 * ^— I- , O i?tV 

7JI-7 * h . p- h ;Px y 7 v ;i-- 7 =r h . h U y * 

)VO-*£>7.lV7 * h . h 'J -< V7f-/KX-t" > 7, 
)V7 x ^— N . p-^D/Kyt'y^^^-h. ^<>' 
^ 7;M"oO -fe"y.^;P7 =r ^- h 3 Srif<?3X;P7 

; y 7.71- 7 < ^— h . 7 x— ;kX»7 -f ^t— 
h . ^V17)V7^V7 4 ^— I- , p- h;Uxyx;V-7 -c 
h . b'J >< 3-H-K> -tf >' 7^1-7 -f 4— h , ^y 7 7>l^ 
o\y-t'/X;l7 ^— b%cCr>7Jl-7 <{ ^— : T 

[0037] LT**kWWi, I5ISR 1 - 



( 9) 132 0 00 
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u •; i . t . • ■ : M -i : l & <?) t WM?) t o#^tf 
•:.ic. "it.n'i.::;: ■ "i:^f/|/TS/. 
r ; ' . . l ' >i •• : ' . , 7 ntW; / . 

T; '. V . 'I "•* 2 V&fc'^TVt'^'T i y 

ft: .:-t •• 1 '. - 'a. ---/ITS/. xhU/UT$ 
/. i ■•»■ ■• '-a '•• : •'. <-f/i:;x-;i-7i/^iW 

, j _ n -.- - , |t ; v . j ^ v (l ,1, r ij _;^ r 5 y g/> K// 

too i.'-'.f xum> vxmwmzu. br 

,. (K^1.4 ''--I vi '£ . m&ft£*LT*, i^T'J 

trftc i : "H-in;:^ I •» xf/m?^. 

■f-yl. ;h v. ~> i ;■ . I , 'iv,Jfy.^7-(>'^i'« 

h ijTrt *-n t " - ; : i- 'i7i-;^X7 4 >\ 

h 'J I- '.J H .1: A * •■ ; l. -•• I ') 7* U-^*7s7 4 >' 
ft; A-l-'i A- ' . f | i-»-)l;ttX7rn, 
/L *7?v -f I =*_- ; .'..f. ". - v f Kft (Jt:X7^ H 

ft) • * rrc : i- - * > ritftS: 

[003?)] V f A: ». r •- L -C&ffcttfcti, MlfiR 1 
■^-R 1 1 ti X L c f; - 1; ~ fi-T. L. ^ inb W6k<7)i><Mm 
Whil, ftlWCU. y'7x-;L-y'J 
h 'M-Hl 'M . MJx-Hl^'J/K burnt 
/l^'J/K I- <t > •> /I h'j7x-;l/y 

■J /l^ . .X *-/t >* x 'I i- ') il „ h U h >J U ^- . f- 
> •> 'i v- hvisnfl: 'J;V-ft ; h 'J* 

f-^v 'J ;i x- r »i v •--.-)»}* ft*«B» v 'J ;px— r;l- 

ft ; h \> a+i\ > ') i\ ~> x r~n & zvyyAmmmr v - 

[0040] y>i •?->'r.\ftHmt LT*fltWfcii, mi 
IBRi ~-R" ' ^; J;C C F; - - r; 1 X'M^ Ltzi><vt |al«^i 

[004 1 ] xrj^fj^ttTJi:. twiER^R" feet 
t^R a ~~R' P>IT< L b Mtt^>(>^W4>ii. ± 0 

[0042] adV> ^tjft > I X iltttttcti. P 
F 6 » BF^^)7,4;^J;, C10 4 , SbCl 6 ^t' 
^«#Wft. I O 4 tirfi03^**«fe6«*H»<9*L4 

[ 0 0 4 3 ] TH = -+rJ*$r1imb Lxmmwzii, A 
1R 4 (Rt±*jR. ffiWSiSrWLTti^T 

it tcRB^ $ i L & L )-:• { i 1- 1 ■ , 
[ 0 0 4 4 ] orfe . ti A«2 W l-.«0*^ti, XT* Sill. 

TmztL&mawmi ^ >izm-s i-xmz&ntLx t i 



[0045] nuie-^( 1 )- (i\)x-mtsi\^mmAm 

it&MZ&^X. mtf2X'fo*), —-ooy&L&TliZlstix 

Effi^fc: -^4ixS R 1 -R 1 'fc it>"R a — R 1 0 l 
li^ffi t #si*g s i >s H£%aX't> -?xi>£<<\tzt 

itf. TIE— flg^ (III) eWcizoTtftBJW-Si: . (I 
Il-a ) T*3<l*-(fc£»£W& it** - ?* ft. 
. [fL2 4] 




m, a, b. ri-r'. nmsxumitmt. 

At A' , BiB' , RtR' {i-eiX-mialtSWSrW 

A" ti, BSS^-?. tvylfiKJig 
^•ft-R 5 ' ^W-TftM*^. 4^{i^»-R 6 ' Sr 

tdS-^ft-R 7 ' i;-R 8 ' , =NR 9 ' . ^:li=CR 

R^ 4fe«Ni:IS^-5«-R b " t-R c ' . =NR« 
' . £*:li=CR e ' R { " S:^, 
[0 04 6] R 1 ' — ' R 11 ' feiVR 3 ' ~-R r ii. 
5.\,4zm—Xi>mZf>X^Xh£<. tKSJS^, Any 

mm^m, ^m^m. >f^tts. u>^r 

* #S Sr * L s fctt R 1 - R 11 J: If R a - R f T 

^$n.^t>^h|3I1«^7 L S^iiS&*t- . R 1 ' - 
R 11 ' teXT/P^' — R f ' Od*>O2M3Lt<50*> 

[0047] Yii, R'~R»t5j;yfR a ~R f A^SJf 
ixft^<i:i>l<7)Si:, R 1 '-R 11 ' isj;t>'R a '~R 

t >r>\ KL< li±i:* ! lT 3 HKLh , J: 0 #4 I < i± 
4 ro.± 2 0 fflWT . ftlzfti I < ii 4 fflJ2l± 1 0 fiy. 

TXffirfLZixtzffimzttz. %ts. .i^^miimm 
mz^ixt>x^\ 

[0048] YX^ixm^-mk LTti, 18*M * 

-7, »j>\ 7-^^- -tiy^. 

W^i'L. JWfcWtti-O-, -S-. - Se-t'l:'« 
^A'^y^^^rft ; -NH-. -N(CH S ) 2 -. - 

ph-, - p (c h 3 > 2 -Kt'nmm&tzii u 

l;-CH r . -CH 2 -CH 2 -. -C(CH 3 ) r ^ 
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mwmifcik*%i%M ; t- o >'>\ * S 'J y. 

2 0<?>^ulSW(t£Mgit ; - S i H 2 - . - S i (C 
II:): ^f'^^-f SRJI^i-WS. -SnH 2 -. -Sn 
( c: H .. ) , -r> fcV) x XJiFf : -BH-. - B (C 
II 5 ) . BF-^r^*^**^***^. ifcli 

[ 0 0 1 <> ] WTtc. ffifie-ft5£( I )MIV)T«3*i4 

«r«U3- i iv&m&KiBrF- ( smutty* s 4 

l-i,ft£iio) Sr*U ffSL<fi;3-10K(3ftl: 
(i-7> ? / Y |> l&ttLh ) cr)±mW,=FX'h 9 . «fc 9«F 
£ I < (i 3 - 5 fcfc.it/S- 1 OfiKOABK^PC* 0 . 

u'j{:<i . -/oa. -r •/ h u^a.. ?y?/4 H. 

r. ?>i . ?n;,, t'J 7"-f>\ fyrx^-y^ -? 

4fiL <ti. y/i-n^A, v\7— >7A, A-f- 

j/'^A. -i-7. *>?/k 3A>h, cjv'^a^- 
h"C.?.>'J. ftUtf&L <l±f-*>\ i^rj-^A, }\y 
:~02^XJr>Z> 

[0030] Mil. CI . Br?«Anyy, tl<!4 



[005 1 ] £(I)feJ:tf(II)fc:fcVYt > nUS^RNKD 

L-0*S»£. 2ffi&*Tlin = :U 3ffl 
*aT1in = 2, 4fffi#m-C{in = 3, 5«f^JRT'(in 
= 4 . fcfc jLl£&MifiT i (IV) Oig^U: n = 3 
T'£>9. Zr (IV) Oig^in=3T'£>9. Hf (IV) 
<?)%&\±n = 3X'h&* 2S^77-^->-a* ! 
£jR(C*££LTl>&*^ 2WA«"nin = 0. 3fiB& 
n = 1 . 4 fl^gtli n = 2 s 5 tt&Rt'(i n = 

3 

[0052] fb^OCT**. M e f±X f-AS. 

EtliX^-zPg. i P rWi-TohVUS- t B u Jitert 

[0053] i^. TEHfc:&vvc. M&VniiMA&Mz 

tih. man. nttiz&ux 
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[0073] mz-fciH (III) T-a$ii-§> fb^-^SL 
ttsMSOTtflWrr*. HS5t (HI) fc*JWC, ntt 

0 . 3 m&mX'li n = 1 . 4 fl&JR-CJ J: n = 2 . 5 fffi£ 



KTJi n = 3 IZ%& . t *.wr&«a*T i (IV) <7)*§£ 
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T'ti n = 3 , 1 fl n = 4 . 5fi*«Tti n = 5 

fl&Utf. i-£M//T i <IV)T«in = 4. Z r (I 
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/y 5 — *7 AX hJfyF, y/f/l-T/P 5 — *? J^Tf F ="f > 
F^t'^O^T/l'^f /L'T/US— t 72«T;1,-ij F ; xfyV 
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*4fctt*»W* feffl£-£6 7j£. 
( 3 ) ft) y . <>-te">\ b /IX >-&■ 4: tf)«£*«t>T* b U 

coi36] %&mT>u$.s*y->i^ 'Mmcnmw&w, 

^ty^iI»^«^^li*IM7^ S -^A-fL 
£-%ft3ISLTl&SL*:f£, Jg«£t?PI»4fcJ±r;P5 

[0137] r;u s s*v>%mm-?2>mizm\ ^*u> 

WtlT/L- 5 -^J^it^mt LTftttfW'fi. WE(B-la> 

[§I1i^*ST/i S -^A-fb^-^^tf ^ fts, z. it h oy 
M;7./W;i-'7;ii-^A, Nyy?or;w 
TA- 5 -*7J±ifift 4 L < , b 'J * f .^7/L- 5 - >7 

i s**re4 ^« 2 «ELha*-&*r m \. > £>n « . 

[0138] T)V S ydf^^WWRtfflir^aSSiKk 
LXt±, 0-fcf>, b/LX>\ ^U>\ is* 

y%b'<7mmsi8Hk*.m. s<y?y. ^7°? 
?f*>%¥cnmmkmwm. yfv^yfy, y? 

k^BiSSBiSWIS**. tJVVy. *m S«Kr4f«05?* 

-r b 5 1 b" n 7 7 yt£ if Ox— f A^Iftffl^ -5 Z. 

[0139] ifc^^T^&ftS^^V^Stt*) 
W^TA-S-^A^-^v-fb^ia. 6 o'C(7Kyf>-{: 
A 1 Ifrfr^A 1 flHPSUrCil* 1 0%&T. # 
4 L < U 5 %WT , «*c#* L < U 2 %OTT"& £ t, 

co . ■ftct'-b't.v-eyiz.n ix^mvttfzimm&xfo 

[0140] *%BHTfflV>^^«g,^T/U-*x;T>^^df 
*s<tt&M0>mb LTJi, Tie-®^ (V) T«Six«»m- 



[ft7 2] 

R, 21 P 20 R 2 ' 

iW, R^tiKS^^l-l 0^9Sft*«S*^ 

tF, ;\ny>-®^ JUKRm^ft^ 1 - 1 o«*flaksai 

[0141] (V) xr&zti*#uy£4rA, 

Kimr/i- *-Tyj***isfc&fate. Tia-^ <vn 

xm$ti& T)\s*H'#uyMt , 
R20-B-(OH) 2 ••• (VI) 

immm*x\ -so -c— aatfjaflrr 1 #-2 4 mm 

[0142] ffiTEHRS ( i i ) Xm.^tlhT)V^)V^ 
ymcoM&im:i><?)t LXli. ^f^^oyl, xf;i- 
-foyi, >f V7°ob* H-tfuyM* n-rDt/^oy 
IS. n-yf^iKnygf, >f vy+fl-Xnym. u-s\*y 
jlfrtoyjfe, j/?n^-/^t:ny|!, 7i-Mny 
It. 3.5-;v'7/M-o;tfn>'iJ. ^y^7;^D7x-^ 
^n>K. 3,5-f7s ( h'j7/^n^f/P) 7x-W 

>|g. n-7'f-;u#a>-ffii. -f y7>;L#o>-ig, 3,5->- 
7/l-^-n 7 x x.;u#a > ® . ^y iv ^a 7 x x/i-rn' 
ny|8*««F4 iii^li 1 a#^t"4^«i2«tJJi 

[0143] Z<7)± 0%TJV>*>\stfaymt%m$it& 

^mr^s.~^Mt^t LxMimnza. i?ie(B-ia) 
izm-th^mr/i- s. Mt&fa t ixm* Ltz i><?> t 

Til- 5 x-7 A*W4 L- < . #K b U .X ^-/l T;b 5 --7 
A. h'Jxf^7;t i-7A, b IM V7+)VTH Sx 
7AAW4 L^. wi-L^ti 1 2«WJi« 

[0144] ±ffico J: o 3: (B-2)*»T;P 5 -^A^df 

Ht-&ftii . i nmnx-i i>a 2 n&±Mx-&&xm\> > 

[0145] (B-3) mw-temiksmv t &m ix 4 * 

*wnxm^hix&mm±m\t^ (a) twaix* 
^■yn^mm-hit^m^-3) * 4 
ymt&mi tv>o, > mm^mwAt^m (a> 

kRJSELt: *yttZtefcthtt,®toXhz> * MoT . 
il«3:<fctfl9Ea»A»ft-&* (A) k«Jtt£-£T'f:* 
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-> fi ,vr !:':;. 1 w\ 1 1-501950 . 
nvn fi -i 1 . ;k . km? 3-17900 

5 " j; 51; i M5! 1 ; 1 7 -mi 0 6 3 - 

2 07Ti' ;1- 1 'iKI 13-2077 0 

u s r = •• -• 1 1 ' " ■ >:■■.: 's^JSttSflfc/M xbl 

^.h'»ri ^n;f?y ft^jfcilM 

[01 -I • • 3 1 'lun; ;;i . /i -f xfi££ LTti. B R 

i'^sie '.' i /i '. •; v ■-; i,.u>?x — stti 7 >y 
c . > -: 1 • ' / . •:• it . .-m W ^ ft . h 

y 7H, i-n.i-i?; . 1 T' ,, -a-Kny, Mix (4-7 
lltn7.'.-'l f t m . I- 'I 7 - (3,5-y 7/^D7i 
xui ) m'o; . i 'i •. •' i- '/t f o.xf;i/7x- ;u) # 
n> . I-')-'. ■ '•• •* -t tn^x— >+>a>, b 'J 
x 0>-MJ»l i .1 . l-'i ■'. i..-I-y^> *ny % h 

[0147] f * ; tl fL.fl'li L Tt±, ^kxil'TIE- 

«3S (vii) :- i v /. \i;?ri;S'W hti& . 

[flS7 31 

© u 

r22r23 ^-'f^s (VE) 

j^tf, R"H7(i. II . //'l#x.7A#^:*y. 3f 

*?I+fitt> . i- ?i7",7-7-4 I- 'jx-;^f^y, ji 
v x Dt.--) A#*jr>'3r fj&^f £>ft 

wts£. *f£ l < •> —'i- si tzummr y ->\smv 

[0148] tfjjd'M X~*n*fi+*yt LTMfctmz 
ti . h [)7x-H *7 'I -t- - «7 A /> -f-* y , h y ( ;A 

—A ) */i^:-^2.//+--f > t.if^~aai*/w#— 7 a 

t LTftftfWcU. I- xfHTyt-^Mf^^. 
b ijxf;l7> ^.-^A/y^TTy. h 'jro^Tyt 

•J (n-7>M.) r> t-^A^f-^-y^rifi^h 9 7^ 
/l'7yt-'7A// + ^; : U.N-yJ+Jl-T—V— 7A# 
»,N->I+'lTl'jz^f^y i N,N-2.4. 
6-^. y ^ ^ T x. < I - 'V A « -T-.^t y & fc'ON . N-yT/l- 
^/IT-'J— 7A;7-f-*> ; V ( i -/yu^lV) ry^E 
r. i7A^f-3j-y, ^n^Jfi'/LTy^— ^A^f-.-+ 



[0149] Hirl5^X^-OA//^-rt> i: Ltft(*^I(C 
(i. h'J7x-;WX*-'7A^f.ty > hij (Xf;p 
7x-;K *x*-^^^^y, hU (Wf)P7i 
—/i--) ^x^^A*f-^y^-i:<50h ijtu— >^x* 

[0150] R 22 > LTIi:, *;^:z-?A*f.ty, T 
y ^-iJl^j^XytcZmit t < . mz h 'J 7i 

N.N-yxf;i,-7- 'J— ^^i-^y-hmt Lvn 
[0151] */vr-f 5f>"t£ft^i: LT . h 'J T/^/l- 
iM7ytX ->A^, N.N-i-'T/l.-^/PT-'.; n^Atg. 

> J 7;^;i'7y ; tx>7 Atg, h ym— ;^X7*— ^ 
Ata^-iTiWbixl.. 

[0152] h u r^/UBftr y^-^^a t lts 

^^7*. h UrnhVLTyt-^Axh^ (7 

(7x-;P)*'7i. h'J^f/lTy^Af h5 
(p-h';yl ) *-75L h'J^f-^Ty^:-7Arh7 
(o-hU/U) ^'7*. h'J (n-7^-/U) ry^-^Af- 
h7 (^y^7Wn7i-;H ^>7S, h'Jraf^ 
7ytx7Af h7 (o,p-y7f^7x-iH *»7*, 
b'J (n-7'f-/L-) 7yt-7Af h7 (m.Bi-^Vf-/l,7 
x-/P) t>7f . h'J (n-7f;l/) 7yt-7if h7 

( p- Ml 7 ;y^ta>>< -f-yi y x - ^ ) tf*?^ , h y ( n-7 
^u) ry*— 7Afh5 (3,5-y'by7;p^n^f-;L 

7x-/H h'J (n-7f-;U) Ty^-^Airh 

[ 0 1 5 3 ] N, N-:y'7VMf ^7- 'J ~ >7A^i: LXMtfc 
WKli, /it^ifN.N-^^UT-y-^Axh^ (7 
xXjP) ^7^, N.N-> ; xf-;WT-y-7A7-h5 (7 
x-/U) TfrTjm. N,N-2.4,6-^<.y^^^T— 'J— 7A 
-rh^ (7x-;H *7S^rfc*^{f^ix^. y'T;^ 
^T^-^Afii: LT^ftWtCli. ^kiOr^ (1-7 
otVP) 7yf-7Af h 5 (^y;7WD7x- 
fV) ^7#, yj/^n^y^7ytX7Afb5 (7 

[0 154] $e>iz4 *y&ik&fab LX, MJ7i- 
y^/Kx^Af h 7=^ x ( ^<y ^ 7/lotn 7 x -A- ) 
K 'J— 7Afh?^ (/<y 

^7WD7x-/H -ifV— h. 7xnt-7Afl-7 
(^y^7;^n7xX4-) ^V-h, 1-'J7x-/^ 
7A^.y ^ 7 x —)V>y u*<y? : Jx.—)HlW. 
N,N-yX+/P7- U x.7A^y 9 7 x— /W> ?W<.y 9 
^*x-;l^H4c, TiBit (VIII) ifcii (IX) 

[fL7 4] 
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H(Et20) 2 B - 




(Vlll) 



OK*. Et lix.+tim$:^-to ) 
HL7 5] 

\ W 4 



(IX) 



f*t^y (14); tX C F 'J T>^- 
-720 ;i-#ls-b. fX C F'J <n-7>/F) ry^ 
i?20 tWF"-F. t'X C I- 'J (n-7>;F) T>^- 
<720 >»f*^V-K f'X C F'J (n-7'f-/l/) T>' 
^-^/O Frtftfl'-F. fx CF'J <n-7^-/W) T 
>qfc-<7iO f^^nnf*^- F. fXCb'J (n- 
-f+}V ) 7* > * — "7 A ] Ff*?ODFf*^l/-K' 
K^r^7f><7>ta ; F'J (n-7>/W) r>^-"7Afx 
( Ft-'^mW H7^( KKf^^W F) n^FlSffl 

din. t'x CF'J (n-7*f-;u) ryt-^A) fx 

( h'r^vf F*7"f FKf^.fl/- F ) -7n#S 

h... 

[0156] *))lX7>\k&y>!lh LTftW 1 )!:!! fib 
z.iiA-Atl^yi'^yy (14). l,3-v#/l-A\V-?-*' 
77(13) . 6,9-y*/UA'f*-t'7y (14). Ff 

y . F -f-*' W F y 4 F'-l-.* -f-tV-1 , 3- ; JA)W<S 7~# 
yy\ ^VTil^A by 4 F -1.3- -f-il-l, 3- : Jii)V 
>W7-#7>^ l.Z-VfiiV^V^ij-tf.yy (13).. 
2,7-y*^«>f*iK7y (13). *?>^ri]t<4 F 
y4 H-T.S-y^f/l-T.S-y^/W^yf*^?^. F 
7\#.>W by 4 Y-XVt+iV-lJ-VijJV^Virfjit 
y>\ F'J (n-T^W Tyt-^Al-^/W^iKl^ 
— F. F'J (n-7^-;F) r^t- ^Al-*/W^yf* 

,-nv— f. mj (n-7>/F) ryt- ^AI-^/UKFt 

#*V- F. F'J (n-7'f-^) T^-Wl-b^f 
;l,^iJ;l..-l-^;WSr;{r#lx--h. F'J (n-7"f-/F) 7* 
y^^A7D^-l-#/FKFx77tfV-F. hi; (n- 
7f-/F) Tyt-^W-j&^A'f^^u-h (14). 
F'J (u-y'f-)U) Ty^-^7M.(rA)W<r : ^^l-~h 
(12). F'J (n-7>/F) Tv^—^-M-ftM^y 
^yjtfU-h (13). F'J (r.-7'f-A-) T>*-*7J± 
l.S-JJDV'^y^r-tjX}/— b (12) . F'J (n-7'f- 
/U) T>-^-^^2,9-^/^ i ;'7>'f : >!7^V-l-- ( 1 
2) . F'J (ii-7'tVF) ryt-^AKf*-'^ 
F-S-.><^-7.9-> ; ^^.'< t 7>-T : ^*'l--b. F'J (»" 



7'f7l ) Tyt-W^^fAA-f F5 •f F-8- x^-A- 
-7.9-y*^^yf*.fl/- F . F'J (n-7>/U) T 
y^^A^y-f^W F54 F-8- 7*^-7, 9- 
.;l<As>?>-r##V— F. F'J (n-7'"f-;l) T^^t— 
'OV z rij>\A by A F-S- T'J /W7. 9-2^/1^ 7f 
T^IO—F. F'J (ri-7>yl ) TV^-V^Wr*!^ 
>f K 7 -f H-9- h )j fvl "J ;l-7, 8-^77 A -A^ y-r # 
rKF — F . F'J (n-/f/H T> : E-')A , )>f*A-'f 
F5--T F-4,6-^7'c3^-7-^;U'< t >> T-'/z-t'l'— F%£" 

[0157] F 'J (n-T^/F) T> t--)Ab* X ( X-F 

M F^-f F-i.3->-*;F^Ny-^^V-F) a.'<;i Fis 
din. F'J (n-7*)V) ry^e-^Afx c?>f 

fj)\i by 4 F-7,8- y*;WW>f*^-F) $38 
i& (III). F 'J (n-7>/F) Ty^-^^fX C7>"-f 
#v\4 F5-f F-7,8- v'^A-vs^y-f'^^V-F ) rjA 
AFISJfi (HI). F'J (n-7f;H ryt-^AW 
(TjyrtirsA by>4 F-7,8- y'*^.'^>f?!;.t;F- 

F) X.y7-/F©ifi (III). F'J (n-r^/l-) Ty^-*? 
AfX (^y-r^^W F"7-^ F-7,8- =Jt)Vr^y^ffj 
XV- F ) MS^a (III). F'J (n-7>/F) Tyt--? 
jUfX C?yf^ F^-f F-7.8- ^W^yf* 
*V-F) (III). F'J (n-7>/F) T/t- 1 ) 

A b*X (/-Jvvf F'X-f F-7.8- v^f-/L~7.S- i/ftlV 
fVyV^Xif-V-Y) (HI). F'J (n-7'^/F) 

Ty^-^AfX (X^AN-f F7^f F-7.8- 
7,8-y^AAN7yf*t^-b) 7nAg§^(III). F 
'J ( n-yj-lls ) 7>'t-W fX ( F 'J 7"0 ^& * 7 9 >s 
A Yy-i F-7,8- Vfj )V> VTil XV— b ) 3^</WF 

|gs ( in) . F 'jx c F 'J (n-7'f;U ry^r-^AD 
fx (^y^Ax^f F"7^ F-7- ^W^y-f^^U— 
h) 7ai,iSta (HI). fX CF'J (n-7»F) 77t 
->?iO fX (7>f*A^f F5-f F-7- tfyFK^yT" 
^*F— F ) ^y^ylg^ (IV) . fX ( F 'J (n-7^ 

;F) ry^-^A) fx (^y^'^Av-f f*7-< f-7- ^? 

)ir^yT^7t:u—b) ^s<rl bMt& (III), fx C F 
'J (n-7'f-^) 7y*-^AJ fX OyT^/'W 

F-7- ^/l-A^yf^^-H --yy-/FKtg (IV) 
^:i:'<?)^R^;F>+^ yT-*y<7)^t7/^(f '^.ix^. « 
[0 1 58] ^a^f'J-fb^-Wi. 'Jy. f-^ 

y, t-'A^-^a. b«i 1 L<{±^"'^2.lm I F.>. 
7-^^A. x^-7'. ^urT-'yipi^'^y^'x^ry**^ 

mjizit. '.) yAxtyyi, WKJAtyyK. t* 
.^••f-^yiS. 'Jy-7f7m. y/i-?y-^7'K. y'ja 
/turfyl. 'jy^'j7r'yis. ^^y^t 'J^v 

IS. y;F-7X*'J7'^ry|t. fc«^'J7T"yiS. a^t'J 

7'x'yis. 'J y^y^'x^ryis. ^vy^y/^fy 
is. y x'xxyfg - 'J 'J 7' FA->-vy@S. 'J y 
7 >xx hA'ty'yyK, y^-^x 7 yxx F'vF^y 
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>-f§ . 0 7" K * >' 7" X h > >■ y m . ¥iW S * 

>m. , ;>"t , j7 K-^-7ig. £*i&£>Bti>a, fajjcif 

A, \'J|J^A. -?y%-i/^J*. i]iVS/*7J*^ xhay 
f"7A. A'Ji7AI?.V<7)Js. fcit^^i-.^XfA- 

am^)ww&. *j i im v * y ft£-ft£ &mx-z %> a>\ 

[0159] ^T-n^'J-ft^fcJ:^^ y^lHfc^fti: 

i^Ci 6 . ±IEO«t o % (B-3) 4 5)- yiM * y 
Wt&mt. 1 WMttTifctt 2 SW±ffl^^T fflu 

[0160] *»BHt:^4a^a'rt-&«!*«sit -rs 

4fclft*«l£#i: LT h 'J 7i-;W;Kt:-^if h 5 
^fX (^y?7;Wo7i-)H K\<—Yt£}£<7>A^y 
ft-f * >«-£ft (B-3) SJfjV** t . S«FSrigttT*M? 

[oibi] itz. *muzm&*h-y < vm&mm 
mvm&mt-sm (ak (b-dwhr^*^ 

4 *y\w *ymti$ , tofrt>Mte-i\h'yti:< thino 

* (C ) *rfflC^Cli:ii:*#S. 
[0 162] ( C ) fflft 

*%HH"Pffl^feit4 (C) fifMi. $m£fzl£%m<Ml 

[0163] ZfLVBtftmb VX . HfcWfctiS i 
0 2 . AljOj. MgO, ZrO, TiO,. B 2 O s . C 
aO. ZnO, BaO> Th0 2 £-i:\ S^iiriX^S: 

-ifjf^K SiO,-MgO, Si0 2 -Al 2 0 3 . S 
i0 2 -Ti0 2 . Si0 2 -V 2 O 5 . SiO,-Cr 
2 O s , S i 0 2 -T i 0 2 -Mg0^ri:'Srffiffl-r-S»Ci:* s 
^^L^c7)d*>. S i OjtJ «fctX/4fcliA 1 2 o 

[0 164]^, JJ&fRliHHfcli. ^MiON a 2 C 
O s . K 2 COj, CaCO;, MgCO s . Na,SO,, 
A 1 2 ( S 0 4 ) 3 . BaS0 4< K N 0 3 . M g ( N 0 3 ) 
2 . Al (N0 3 ) 3 - Na 2 CK K 2 0, Li 2 03:>:<7)K 

[0165] 5 *^?LHi8^{i . Wftfc *VW 



ixl,fflf*(i . 10-3 0 0jum. ffiL<li2 0 

-2 0 0^mT\t)-oT. Jt*ffiW* J 50 — 1 000m 2 
/« - Sf 4 L < it 1 0 0-7 0 0 mV g<7Ji£fflt-* 
') . ffltL^m// 0 . 3 ~ 3 . 0 c m3 / g ^iEfflt- S> § 

zttfsi&i>f. z^X'j&mmt, >£mtzmtxi o 

0 ~ 1 0 0 0 *C . » 4 L < ti 1 5 0 ~ 7 0 0 "CTi*c5c L 

xm*ixz>„ 

[0166] mW&itWlb L-TJd. MgCl 2 . M g B 
r 2 , MnC 1 2 , MnBr,«S*ffll^<9*l*. *li«fL 

.v«jg^(c*K^Jsfi:% zmmz ittztk. m&PHz £->x 

[0167] «Bfl-C'tfl*i: LTffl^^iil>^±«. :I 
»«i±ie!ftSr^jS4i-t «ritS ix«. 4fc. 

Tff t« as* --> tz&&®m: w-r fk^-ftT-^ o . a 

ft«i-f X y^.m'&.m^.it^mXh h , £tz. znh^M 

±. «±i£ft, ^- yimm.mmt-s'm tixit. ?m 
mcohcoizm^r. AiMtfetfflts: t hx-B 

ft>LT. tt±. 5fe±i£ft. ifc. T^if'S-.'w*^ 
ffi. Tyf^^S, CdCI 2 f, C d 1 2 m%k"cr>m 

&ZttfX'£&. 

[ 0 1 6 S ] ZCOX '3 4-tt±, m±M.mt I Xlt. 
>J>\ ^y h-t-i h, ^6PWi±, *Mn.^±, To y 

ttSttfb^h LTt±. a - Z r ( H A s 0 4 ) 2 • H 2 
O. a-Zr (HP0 4 ) 2 . a - Z r (KPO,) 3 
H 2 0. a-Ti (HP0 4 ) 2 , s-Ti (HAsO,) 
2 • H 2 (X a-Sn (HP0 4 ) 2 -H 2 0. r— Z r 
(HP0 4 ) j. r-Ti (HPO4) 2 . r-Ti (NH 
4 P0 4 ) 2 • H 2 0^ifO^«#JawS B B B 14K'K^i:^ 

[0169] m±M.m£tziu -ty-%. 

mmmtzmt. ?m&xmx'mmLtz*m2 o*y 

?X h ■o-^U).±^Mil^Wj i O . 1 c c / gULh^t 
<7)*^4 L<, 0. 3-5cc/gc?)i <7itfmiz& 4 L 

*«BEAftfcJ: 0 . ffl7L^S2 0-3 x 1 0 4 ^>-7"x 
l-n— A«Z>tEH{CO^TM5E§ixl>. #-S2 0?T>^ 
h Q-AmitfOfflTLSfflA 5 0 . 1 c c / g£*)>\^^i> 
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[dl T i.J t.*«i| :i»|n.-.it&tt±. feh&tjUi. 
fl^'Wr* • : : M i L i K tt&mmt LT«, * 

7 : W: '. -.'"iun^ii. n^ii, T/U^UMSl, taM 

WLflp.. /il,M'|-'UT-. :i/V4--»f iS-JSWitt, SiffiO 

T^tL-Ji'^r ;.'L/.-. iViiliilSit+tOA 1 , Fe . Mg 
f -t; i ■.V« , l , .r-e&^ttcJ:o , C*lin»**fc 

Sr^cSt L . him H> -.-Vi!.".liV« r S i k I . 

[ui7 i j i.<c , »r:«ii- , .iia'f3|-v3»3lW!Mi*fl:* 

ftli. -f-f; vK'tl r !']»»!'.. . «ISo3£»tt>f 
ffcfcS -ft; : vJtrt >! t «fc 0 » JBI5I*^£ 
Itzim,- • VM'.d.rVr: .?»-.-•; i> J: ^. ^Oio^SS 

fcO , ifflffi. t ; ^ - »H*Ji o ZCV£ o izmtf. 

— > a > ti > ' f - u — > a >-3~l> Mt& 
flak LTii. i m i . / r<: 1 ^y^M 

mft^W. I "i <<>»•»♦. / r (OR),, PO ( O 

R ) 3 . B ( or; » i'.njr^a^y K ( Rti^-ft 
7t<«S^t") . f A I , O ( OH ) 24 ] 7+ . [Z r 
4 (OH) , , J - ' . [ b ~ <) { OCOC H 3 ) 6 ] ♦ %b 

[0172] 2ii.^(t^U4ftT££t±2SgLbl§ 

— HU— > a > ?..ft.l2 . Si (OR),, Al (O 
R ) 3 . G e (()(,') 4 C.- hftf>*«T;l'3*^' K ( Rti#£ 
fbk*ft& >' > C : r »JU * 7tm LXWtm&b . SiO 
2 =Sr t'« 3 o < i: ftftttfc b* ZZ\bt> 
"CS * . 4 ^ . t r ' - > L -C fi . ±ie*«*BHt!ft 'f * 

[0173] 4^"l|-: mt >.-.,iL/ c> tt±. ^±S£^, >f ^j" 
^^Jitt^ttftft^i. -:-c>£±W^TL«fc<. 

i . 2 ffiiyjb r »fl A l^ttiv > ,. 

[0 174] S?*U->t*)ti«i±ifcli 

[0175] #mt£V")t L 'Cii. ©fid 5 10-300 
it^T^-g., ftlWdii, x^-u-y, mtruy. l- 



1 4.<7>a-*U? i >%3Zmttb lT£B£SfU> (ft) 

b LX±$.Zi\& (ft)lt^*. hZWttiWMfo 
fcv:ffiK-f&Zbi) i X%&. 

[0176] *mfoz&h*v74 >m&mmm. m 

t£3ffi&B.fc&k (A) , (B-l)*»4IMfc^tt. (B-2) 
*^T/l 5 -^ATj-^ >-ft^. H -i * > ft 
-f ^ > 14 f t A 1 A. 31 if it § ^^r < til mnit&ft 
(B) . ^(CiDt-Cfflf* (O hft^. *hlZ<miZ 

mtxm&i-&£ oKcmm^mtizm < d > ar-^t^c 

[0 177] ( p ) ^MiMjM^: 
hi><7)Xi&^\ 

[0178] T)Va—)VmH^U7s.y—)Vm\L'^b 
LTli, M^s R J1 -OHr^$i'L^i>^/ffiffl§ix 

( 2 i T\ R 3 1 {iMSMT-Sc 1-50 <r>mt*mm£ tz 
\±mMW.=t-m 1-50 co/ no y WfcK-ft*3?X£ ^ 

Th^itfo^Stv^ s/c. 7xs-n>&4k&tobl> 
Xii, imseta , a • -tert^ifc 1-20 co^^bk 

[0179] *l)V#vmb LTt±. R«-COO 

5 0 <nmkxmm$.tz\tmmw=? : & 1-50 so y s 
itm-itAmm^ 1 , » tc . «^m7-^ 1-50©/^ 
y wtet-ft7j<s**W4 lv>. i> wtoftk p 

-O-HSS-S-Sltrt'Ji^BBH. p-or, p = o^ 

[0180] X/M^IJagfc LTii. TIE-JKit (X) 
[ft7 6 ] 

/ 11 \ 

(X m _J-M m O-S-ft" (X) 



ji:*- M(i^ffl»«l~l 4Wk<nimxfoh> R 33 {i7|< 

^M^Fffc 1-20 comwmmt tzi±mmmm. 

1-20 £0v\nyy-fb^-fb'J<SST*S>S . xitimw. 

AD^ylf. «3R^IWl-2 0«Mt*« 
k . ksrjk^ iicA J 1 - 2 0 o An y >im-ik?mmx& 

4. m{±l— 7COS^T'J>0, n(ilSnS7TM„ 
[0182] at, -i-U yS^ffitCOV^MBJ-r 
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7<f >'*: (ft) M&Zlt&Z tfrb*j:Z>> 

(1) bJc >t (A) k. <B-l)ig-«&«-(L£ft. (B-2)1T<ST 

/l s * a * * > itsma x t/ (b-3) >r * > -ft-f ?r ytt 

ft-&WA*^iBfcfii*^Sr< k i» 1 mo&ft ( B ) ( 
*fc: rbJtTf (D) j k^3„ ) k^ffiltfJWPUrCJt&SS 

(2) tfL'jf ( A ) t fifcfr ( B ) k £^*>«M$tffcJli«£ 
[01 s 5 3 (3) ^ (A) kj£# ( B ) Sr^rtgfMS 

(laiWi-r/jtrif;. (B) H-TfcJ» 

< I) b»i)r i \ > rfflft (C ) fcrfflfirLfcWSMWh isJ: 

<• -/. b»i /r ' A ) i bScfr ( B ) k Srffif* ( C ) (~ffl& LJt 

u»> BSC )r '. A > v t£.Jr ( B ) k Srffif* ( C ) fc:fH#Lfc 
MflWiir. ii.tt c *7f <B) SrffiS^B^-C'M^-S^ 
Jjn-ro^. ;c'>*i&. pJcjB- ( B ) fct H— "Ckl«:-o 
T i >T o -t i • 

[01 S4] (7) b!c7f < B ) £fQ# (C ) KfflfSLfc* 
*V.bt h- . J: c-b!i 7t ( A ) * Sm^WSJf TttgUCS&D 

(S) cfcir ( K ) i-IBfr (c ) (cSflrLfc fdcTf 

< a ) . ;>£L<ftL',r < b > ziiM^mffx-msmzmu 

■4 Z>hik iWft. tiLft (B) fcL r-iS^roT 
(':)> BJtJr ( A ) rJH.ft (c ) fcffl«rLfcj«$h teXV®. 

< b ) rim* (<:• > iztm LKf&frz&mwmz'm. 
ttRizmiia-t una, 

(10) cSt^f ( A ) «rffl«t (C ) tfi^Lfc**. fifcfr 
( B ) Srftitt ( C ) EfflftLfctfMh fcitfj&fr ( B ) 

[0 1 8 5] (11) hie* (A) . BK* (B) . &J:t>"1r 

a. 

(12) Ricj/r < b ) kJdtfr ( D ) S: X» 4>*» IsaOttJK^-t^ 

bJd5f. tiXWift (a) sffsonw^cfi^sscasiirt- 

(13) est)/- ( b ) hOc>f ( d ) ztm ( c ) iztmttz 
fob. tan'ttib (a) *&m<7>m.f¥X'SL£&izmiitt 

(14) (A) klScfr ( B) SrWlBBStffcWftft 
[ 0 1 8 <:> ] (15) Jft# ( A ) kgJt# ( B ) Sr^lfftfe 



Mmx-m-k^zmiia-t^m, 

(16) BJt^- (A) kfiSt^H- (B) *fWltt§^:tt.« 
iJ-, fc-it^BK^ ( B ) ttfifr ( D ) 

(17) jr^ (a) *ta* (o ciB»tfcia^. fijc^- 

(B) . teXX/tfift (D) ^ffiS^fl|^T*-&§l(C^Jn 

(is) f&fr (A) *ffl«x (c) d!8*Lfc*#. Jsitf 
JS» ( B ) kjfi# ( D ) SrA<b*»tft»J*$-»i-fe^S- 

BMnwzx-SL&sHzmrt h urn, 

[0187] (19) |£# (A) k^TJ- ( B ) k^» 
(D ) ^^fiS;c0l«/?Tlf fefe$ -tir^^BK^-^*^^ 

(20) (A) k(S^- (B) k)S# (D) *T^^i4 
^-fr^ttEWEift*, fcitfifcfr ( B ) iffitwWCM-^ 
«t=a§Jirr&^ffi. BJc* (B) ii, R— 

(21) < A) k^> ( B ) bf&ft ( D ) 

(C) tS»L3t««CS:*^»(wasairt4^. 

(22) f&fr ( A) k^* ( B ) kJfcfr ( D ) £fBfa 

(C ) t:a«fLfctt«Ej«»» fciWfcft ( B ) $rffiS<50 

fmx^mzmrt&im. c<o«^, ^ <b> 

±IB«ffl* ( C ) iZf&fr ( A ) 33 il/l&fr ( B ) #fflf§ 
[ 0 1 S 8 ] #5£HJ!C$i&:tU7-r 

[0189] tmn&mizt5^xm»t>ti&T>mmiik 
*mm¥b LXMfamzit. Tuf^y, r?>\ ^y? 
y. y. '^y?y. *7?y. "rljy, KfA 
y, ttrnzct'comffimmfrm ■, yy^y^y. y ? 
wk*v> , +>vy 9 w<y9 y^mmmmmit^ 

m -.^y-tfy. b a-x y . * is V y*c t'emm&iSHt* 
% •, xf-u-y^a'J K . 7D.;Ky-t">\ >^^od^< ^ 
>^kV>/xnyWLK€?K«S^{i:Cil^^^^k 
$:#(f ytfX't . *l/7>( > e#riW.k UCffl^ 
S^kLT'^^. 

[0190] ±fe«0J: o^5fw-7-< >ffi^fflM:^^fflv^ 
T» ?TU7-f ^fi^SrfidtlSLt. (A) It. 

*FiL<iil 0- 10 ~ l o-'^t^t^^Xo^MX-mv^ 

hfth. *w*nx'iz. i&» (a) 5r. itiswif^aiffi-c 
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[0191] jft#(B-l)li, Rfcfr(B-l) t . BSE* ( A ) vp 
e>M&&KK¥- <M) kcot/Wt C(B-l), M J *«. ii 
SO . 0 1-10 0 0 0 0 , Sft L<(i 0 . 0 5—50 
Q 00 b%&£l #*TffiV •» 4>*l& , J&«-<B-2)ti. et 
*<B-2)4>»7/l-=-7AJsi^i:, fi£* (A) 

(M) bWMt C (B-2)/M) JB»1 0 
-500000. #?iL<ti:20— 1 OOOOOk&S 
X o %EX'm ^'otlZ* fiS* (B-3) ti . fifcfr (B-3) t . £ 
* (A) (fOSB&IUlC? (M) b^fV-it KB-3), 
MJ#, iISl-10, »^L<{±l-5fc'SrS«fc5^ 

[ 0 1 9 2] J&fr ( D ) J2 S ( B ) tC*fl/C, fife* 
(B-1)<0%£, ^/ktt C ( D ) / (B-l) ] **5I»0 . 0 1 
-10, fttKliO. l — 5k%&£o%m.T. fifc* 
(B-2)<7>*§-£\ jfciHD) fcl£#<B-2)*iDT/l- = ~72. 
■HPfcW&JWt ((D) /(B-2) } tWI^O .001- 
2.#iL<«0. 00 5- 1 b^:hi:o^:mX\ Jfcfr 
(B-3)«*§£\ */Wt C (D ) . (B-3)) **SIJ&0. 0 1 
-10. j!t£L<{40. l-5h^J;-)^itfflv^ 

[0193] it. z<n£ottv? 4 >m&tjB&m 

^ti*uy < y<r>m&mmi±* mm. -50-20 0 

°C. ifiL<liO-17 O'CiOigfflT'fo 2. . m&EH 

t±, a*, se- 1 0 0 k s ,/c m 2 , l < imi± 

-SOkg/cmWt* 1 ). S^RJCii. 0* 

[0194] nhith^v y 4 >m%fc<r>ft=?-m$.. a 

l> ^ t (c J: oTlfrSTt-g) £ b tfX*% & . ffiffl-T 

&jr* (B) co5S^(cj; <omm~t& <r t it-* £ . 

[0 195] z<h£5ttis7<t y&&nmiz£ 0 Mia 
■f&Zt frX'thXV 7 4>b ITti. «*R ; F«a t 2 
— 2 0c0cf-7Tlx7^^. /cfc^tfXf-L-y. rotl/ 

y. l-/fy, l-'O-fy. s-y^/i-i-yxy. l-^v 
l-7f ^-r>. l-r-fey. l-K^f-fcy, l-fh7fty, 

y-r>\ i^n-VT^y. -//Itf/l^y. 5-^^-2- 
/>l#Jl^>\ f h7y?o Kf-fey. 2-.Xf-;H,4,5, 
8-v'.X^y-1.2,3,4.4a.5,8.8a-7}-^^b h'O^^^U- 
y ; 

[o 1 963 fct^or. Tf onm. * 

te^M ^ n yfg, f > -7 o (2.2. l)-5- / \7°r->-2. 3->-" 
77/1 ■-f^t'oa, /S'-^Mfl/yrt-^'ySS. isitAr 

f|. "7:7"*i"7At£. #;l^^/J!g#^>&WS ; 77 



/!-. T^U/Ufc-f VTntf/K 77y/HI?n-7>>k T 
? 'J ./li-f 77-J-/1-', 77'J/MK tert-7>>K 77 U 
^xf/K* >- A . >< 9 7 U M§X f7l . X * 7 'J 
il S$Xf-;l . X ^ ? i J /l |§n-7°n tVU . .X 9 9 V >l-$M 

y 7°o t°/i . j<?9'j nm-y^/i-, A9 9>) 't-sM y 

7>;i^:i:"^« . /S -^fa*/i #>igx7.f-'i- ; 
u >'ittr-;K 77 u >i§b-;i'. xfryyfif- 
r 9 y /i-it ^ u ^ . ^77U yi-ss^ y >- ^/i . 9 

zym^/fVis y'^xx x/L-^r t^^MW 9 'J v ^ 

[0197] ?^[:h'aiy7n^i|7. y r x>St 
(i-ryx>'^"t'*rS^I)^i:i>T'§^„ d^y'xyif; 
1^'JxyhLtd K«J1^4-3 0. S?4L<ii 
4-20 7-fflULt«Z«af&*^ri-*WKXI4il««0 
M«cWt=«, 7'?yiy. -f yryy. 
4-^<f-;u-i,3- ^y^y'xy, 1,3-^y^yxy, i,4- 

'(y^yiy, l,5A^ty'iy, l,4AJftyl>, 
l,>Mt^iy, i,K;7y'xy. 1.4-^7^> v x 
>\ 1.5-t77y'xy, l,6-*?^yxy, 1.7-.^7^ 

xf-y-f^y^jK^V. fc"x;uy;i#7l^ 
y . o^y^y'xy ; 7-y< -f-/L-l, 6-^7 ^ i-'x 

4-xf «Jfy-S-^f/l/-l,7-7fyxy. 5.9-^ 
^^1-1,4,8-t^ h'Jxy ; 
[0198] $^(C^#Kt'X;Hl:^.. tnMt X+]s 
>\ o-^f/Wfl/y. nr^^Xf-py, p-y<f-;l--7s 

-xf;i.x f - u y , p-xf;wf u- vtz t'co^y 1>L< 
li^'JT^Wfb y ; p< VSri/X^-W, ih^fy 
Xf-1^>\ t'X/!y£,@.#iL fx^,e.#ig^^-;l. t" 
x/Kyy'yVTtf- h , tHo*yAfl/y. o-7o 
oxfyy. p-7nnxfyy. i/fx-^Ky-tfy^ri:* 
wffiat*t^fuy|»* ; iJitG-7xx^rnt 
l^y, 4-7xX;17nfI/y. a-yf^/WX^l-y^i:" 

[0199] *^tS^?TP7 4 yffi£-ffl**H±. « 

ZtftX-Zt, 2IU±c^17 0-*M^ 

[0200] st, *^HH^5^l^7 < yMI»« 
Ji» «-ti7 0'i sa^'x y h <7)^m-^cfflv»|, c 
k i> f # ^> , ■- t'ffl k ^ ^.ixS a-^7 0'fc LT 
ti. ±K.h iHltt^KSS^^ 1 ' 2-30.iT4L<{42 
— 2 0<7)W.mtt.£tt±tt%tffi<7)a -*)/7 4 vtPWft, 
i\h« ^tixfi y, 7ntfl/y. l-7"r>\ l 
-^yf>'. l -^-ty. 4 - x-f /L - l -\yf 
y . l -t?fy»'**Ti L< . xfuy, rnt'i >// 
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s feu 2 ma±.&$h-£T m^hzt tfx-z h . 

[020 1] ifcftftS/'xy 4: LTi±, fcfc*fcf 1 . 3 

-y^yxy, -fyruy, ^oori/y. 1. 3->' 

7DA.if-tyxy. 1. 4-^^-/1- 
-1. 3-^x.^v ; x>\ l, 3 -Mfyxy. 1, 
3 vX> -&£aJttXJiHHK*S4 ~~3 0 . JJ4 L 

< li 4 - 2 0 a£lg&ftft y'x > 'jWHtf <i>ix & . - ii * 

<m®. ifx. >u . i autgrr* 3t*i 2 ffiiyjiffl 

[0 2 02j##»r*i. «-*l/7^l:# 

S„ fflv^ixl.^^^xy^^ti^'Jxyi: LTJi. 
1, 4-^y^y'xy, 1. 5-^tyxy, 1, 4 
-Mt^xy, l, 4-5j-^?i/ f x>\ l, 5-*? 
:?>'X>\ 1, 6-^^yiy, 1. 7-^^yX 

ifjfyyM^y, f^y;wf;^y> v 
y^o^ynxy. 7-^f-;i-l. 6 -.■+:? ;?^x 

4-xf'Jfy-8-^fA-l, 7-yty'x 
>. 5. 9-y7f/l-l, 4, 8-f^h'Jxyf^ 

[0 2 0 33 

[0204] JaTK5UfeWtS^^r*SHB$^#Wt: 

[02 05] 
[USSffl] (Uttni) 

Aria*: (r ) <ofl:#i*) (iEfi^L i ) <7)-^B5i 

3.5-y -t-^f-rt^-'J f-/Hf2 . 5 g ( 1 Ommol) fcffl 
ft^-;t 2 ni 1 ar ftji^- , fvl- * /U A 7*/t--f 1 K 

£ lngsrw.. nmizctft>o'cfrt,miSL£X'&*iz 
g*§3t. :«5r^^iiiitT. JgfM^-^>'20nii 

izmm l . 0 'CKHttHiN-.X f^7- U > 1 . 07g ( lOmmo 
1 ) b 'Jxf/IT 5 >2.02g (20hiiiio1 ) OSfb**- 

> MlOml *-«<J> < OSTF LA: . KiE?f* *rm&4 t-# 

f - L T a® * L . iiijil £ 2 0 rn 1 ?)A<X' 5 Efti* 
fa- . m^i- h 'J ? i-CfB» L . # 9 Affi-M ( HH1 : 

i ) x'^ztimn&xj >\>?rtt-£<®&2.93. or^82 



%) 

1H-NMR(0)C13) : 
6.8-7. 5(»i.7H) 

[fb7 7] 



0.93(s.9H) 
14.45(s,lH) 
(M+) 339 



1.50(s,9H) 3.60(s.3H) 



tBu 




(LI) 



tBu 



[0206] B5ia^ ( i ) <oik£>fa ( a- i ) <?y£& ■ 
ytmzmm. rn =r ymm l fc hx* i wk&&iz , ft£ 

KLl) *rl.07g(3.0mmol)i:>'*x^-;l'X— f/W5ml *• 
ftJZ^ -78'CtC^fflL, «MfLfc. £*lfcn-7WJ 
J f 1 7A2.1ml ( 1. 54nrniol/ml n-^s.^-^Vr§?S s 3.3mmol ) 

fc. C^?l^-7Sric^JnL. Egiaftf-^V^3.00m 
1 (0.5mmol/inl^7*^>'V$?iE, 1.50mmol) Z'&HZifeT 

jwptattfc . 3 t jps?KssrrT*4 nmm^ L^a. 

RJE£3KSr«E»8l L , Wffi L-^H^Sr^fL^ ^ >30ml 

L , tffttj L/SS^S: >-'xf-.;Px-x;P30iiil £ ig-fb* f - 
>3ml <?y&iZ&'foTttf^ $ ^(3^-9" > 50ml X 'J X y 
0-L. ZilZmE&m-Z-it&ZklzZOTstt (A- 
1 ) "C-^K $ it h^m^H^At^^O. 37g (IR^3 0 
%) 

FD-HMTfUf : (M+)7 9 5 

7cS^-fr : Ti: 6.3X (6.0) ( ) 

[fb7S] 




ocr w "*"'Via 2 



CA-1) 



[0207 
mitt ( I 
yWMLtz 
L 1 Sr 1 . 

3 . 10m 
0 fcS»fl4 



] (^Jfi^J2) 

) <7>ft^ ( B - 1 ) <0^« : ?t7jH~T;L-3- 

ioomi v)K&mz±Mix'n h ixtzit&y® 

0 7 g ( 3 . 0 m m o 1 ) tTHFl 5 ni 1 
- 7 8°C (C^ffl L . fllfP L Jt . £ *UCn-7"^- 
2. 0ml (n-^f-?>"if?TL 1- 5 4 
mo 1 ) Sr5^-WCnSTL. -r^f^o < 
T*ffl Lfc . SiBT'4 Wfft . WS- 7 
LTZrC 14 0 . 3 5 s ( 1 . 0 0 mm 
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0 i ) z®«t,zmtoLK. mum. tmi&iT 

iitfkffiiffi L . Was LfcBB** t&it* f - U > 3 0 m 1 Tifc 

zmtmmv. was l^sh** ^x^/wx— 5^ • 

0:1) 30 in 1 Tifarf I, *t>l>Z^*t>'5 Om It 
?Jt?j>f4. <>!iJ±l£ll$-ti--g>-i:tCj: 0Tia^(B-l)T^$ 

1 L 4 & m WMMo. Mfc^ft £ 0 . 2 4s ( 1 8 % ) 

mz 

FlH^STfttf : (M+)8 3 9 
tc^-ttW : Zr; 10.6% (10.9) 

[fL7<>] 




(B-1) 



[0 2 OK] <%i&M3) 
liMndA ( 1 1 1 " ) ft ( Kfil^ ) ( L 2 ) 
7t ir(i?!*!RW L ^rlOOin 1 WRJESS: 0 iCC^i L , 
5. r >->' -t-X-f-/l. «J ^-ylfiS2 . 5g (lOmmol) fcig 
(t-f 2 in I arfiii^. yVf/WMT/l'f t F 
5r 1 iPi.Tn K«-& MtT- I tifth 0°Cfrt>miEi£X1£«lZ 

ar Sfh-:-.?H« L . *Wt#>« i£+*-!l £Bfc*U 

, C W * <*2r ?§*f?ffl^T . fait* 1~ V >-20ml 
(CiTfWL. 0 CCi^iT-'J y0.93g (lOmmol) R 
t>\ h [) X+ il -f $ > 2.02s (20mmol ) <7)WC* + \'V 

LXifotei-fr&tl . iltl®* 2 0ml CD:>fc-C5[l]iftH^ 

urn* i- u ^t-sys t . *9ANit ( gti;§$ : 

^> PfrfiSx-T-Jl * ) SriT* - i: T. Tlfi^ ( L 2 ) "C 
5* 5 ft /l^fb^SrS.lg (JR^9 1% ) f§ 

lH-NMR(CDCB) : 1.30(s,9H) 1.40(s,9H) 7.1-7.9 
(m.8H) M.20(s,lH) 
FMtaMHff : (M+) 323 
[fL8 0] 




[0209] flffl^d 1 1 X^-ffc^ ( A - 2 ) CO^-fig : 
Sfcfl-fciai, 7 H-^yWMLtc 100ml fb^r 
^L2 ; O.Slgd.SOinoDt^'X^X— r;H5ml$rftii 
^. -78'CtC^aiL, l£J¥L£. -ril<Cn-7"?Vl 'J f"? 
2,2.1ml (1.54nunol/ml n-^\^yMM. 3.3mmol) £5 

*>*ffl£-78'Cfc:fcS]U Hia-fL^-^V^S.OOml (0.5 
mmol/ml^r^yigvlL 1.50inmol) Srf*<? t?STL^, 

SrSEiftSI '©fas Ltffl#&Z-1L* J f-l' > 30ml (C?f 8? 

tii LfcHft > : x^-;l x-^-;U-30ml i: Ja{L.>< f - U- > 3ml 
Oig^^St'^ . § i3(C^-*f >50ml-C'J X5'J- 
L. CixSrMJEIa^-tirl.ifctCctOTIB^ (A-2) 
V^Zix&^mMiiMcolt^VllZO. 21g (JR^31X) ft 

fc. 
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ToR-jMff : Ti; 10.72(10.8) 

( )rttiftJHt 
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ocr N— /T1C12 

XjC° ^ 

t Bu^^tBu 

[0210] mmm4) 

ymmvfz i o om i cDKisst±ia-cif <3ii3tft^ti 

(L2 ) 0.51g (1.50mmo 1 ) tTHF 1 5m 1 *rtt 

ii^. -7 8°c(z^aiL, atfpLfe. cfi(cn-7'^-;n; 

^<7A2. Oml (n-^-+r>1$?&. 1. 54N, 3. 
1 Ommo 1 ) *:5**4tT?iTL. %<7tfm>'>< *) t 

(C^aitrZ rC 14 0. 35s (1. OOmmo 
1 ) Sr^t^DUvio mm, «9>^< OtMiSi-C'# 
SL. §^>(cJlI^^war4B#^T^^. Cc7)RlS?KS:« 

f-^yWSL (S"*xf-;ux— rA- : mt*^>= 1 0 : 
1 ) 3 0ml T« L . $ 50ml t15t# 

^©^(B-2)*0. 16 g <JR$21%) 
FD-Wfi*W : (M+) 485 
7tmMft : Zr; IS. 5% (18.8) 
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(53) 32 0 0 0 - S 6 6 7 7 ( P 2 0 00-86 6E! 



[fL8 2] 




[0211] mmM5) 

x-i-hynms : jtftizmmw&Ltzftmis oomi 

cotjy AM*- h 9 1* — 71- htox. >' 2 5 0 m 1 ££IA 

(MAO) £ Tto 5 -V A.ffc^MX' 1 • 1 8 7 5 nuno 
1 . 3\ * . ( A - 1 ) *■ 0 . 0 0 5ironol Ml 

m^mthth. ®i±<r>3L^vyrt7^m%.T. 25-c 
■th 1 t j: 9 <?± l . mmrm. Rmwz 

9 J -to « 5 A V X u -? - £ £*9r HJ $ 

tk. wm*tiuz.x7?x7 1 tof-x-m-tz, 
-Srsor. 1 oi«fraT«iffte»Lfca, tf'jxf-uv 

& 0 . 0 4 sntz . f-* >4mol £>fc 0 Ofi^vSttJi 1 6 

127. 6dl/gT'£>->7t„ 
[0 2 12] (HS£$I6 ) 

x^-p : Sltfe0V2-CW<>ii^:'fl:-64f ( B - l ) 

,1? D X-?- U >-£(). 10 gf#3t<, istoa-i? Almoin 
DO*^tt{±4 Okg/molhT'^O. fll&ilfc^'JXf* 
L- >cOffiimg [ 77 ] {± 9 . 1 dl /gX'h -> . 
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.Ityztl/ySO. 0 6gftt. yA-3Z>) Almolfc 
0 <7)fi-&Yi§ttfx 2 4 kg/molhT'fo 0 . f#^iL^>t* U X 
f - U- y^JttKttK [ r/) ti 3 . 4 d 1 /gT& -» fc: . 
[0 2 15] (H»J9) 

Xfl/y«l^ : %ft(cSHHGft Ltzftmm 5 0 0ml 
CD^'^XiJl^-— h9V— •?lZhto3ty2 5 0ml arUA 
U fSfflis ItfJWBSrxf-uv 10 0'; ••/ bto/hr x°m 
. -cCOf*. h 'J -f vr+toTto 5 x^Z, ( T I 
BA) £0. 2 5mmo 1 . giSRS-ffc^-ft (A- 2) 
tr 0 . OOSrnmol, 1- >J 7 x lW;K^Wf I- 
(^y^7;^D7xX/l-) h (TrB) 

£0. 006mmo 1 Mz.M&*mUr? h . ?SE?>xf- 
l^tfX^HSTF, 2 5 , CCl«rBIRJGS'tfca. 
<tm vy? S-toSmttttZb lz£ OS^&tf itt 
S. S^7f£. RJ&fo* * S-tUz&A LX 

to? —xipitk Ltz . .ifjv-jso'c, i ommx-mK 

m& Lfz& . * U x-f - >- S- 0 . 18gtl^. y/W 3 — 
^Almoldb/i D<7)«^-S14{47 2kg/niolhT'^ 0 , 
*l^-K'Jxf-I^y«0ffiRttK[77J{i4 . 4dl/gTS>o 

fc. 
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